Rationale Stress exposure has been identified as one risk factor for alcohol abuse that may facilitate the transition from social or regulated alcohol use to the development of alcohol dependence. Additionally, stress is a common trigger for relapse and subsequent loss of control of drinking in alcoholdependent individuals. Objectives The present study was designed to characterize effects of repeated forced swim stress (FSS) on ethanol consumption in three rodent drinking models that engender high levels of ethanol consumption. Methods Adult male C57BL/6J mice were exposed to 10-min FSS 4 h prior to each drinking session in three different models of high ethanol consumption: chronic intermittent ethanol (CIE) drinking (a model of dependence-like drinking), drinking-inthe-dark (DID; a model of binge-like drinking), and intermittent vs. continuous access (a model of escalated drinking). Results In the CIE drinking paradigm, daily FSS facilitated the escalation of ethanol intake that is typically seen in CIE-exposed mice without altering ethanol consumption in control mice exposed to FSS. FSS prior to drinking sessions did not alter ethanol consumption in the DID or intermittent access paradigms, whereas stressed mice in the continuous access procedure consumed less ethanol than their nonstressed counterparts. Conclusions The CIE drinking paradigm may provide a helpful preclinical model of stress-induced transition to ethanol dependence that can be used to (1) identify underlying neural mechanisms that facilitate this transition and (2) evaluate the therapeutic potential of various pharmacological agents hypothesized to alleviate stress-induced drinking.
Alcohol use disorder remains a major public health concern with a large economic burden associated with health care costs, lost productivity, and crime. Stress exposure has been identified as one risk factor for alcohol abuse that may facilitate the transition from social drinking and regulated alcohol use to more excessive levels of consumption that can lead to the development of alcohol dependence (Uhart and Wand 2009) . Additionally, stress is a common trigger for relapse and subsequent loss of control of drinking in alcoholdependent individuals (Sinha 2012) .
Preclinical models of alcoholism have been instrumental for identifying neurobiological targets of ethanol action as well as developing strategies for therapeutic intervention (see Lovinger and Crabbe 2005) . However, characterization of an animal model that simulates stress enhancement of drinking has proven challenging. Recent reviews have highlighted the inconsistent effects of stress on drinking within the literature and the difficulty in modeling stress-induced increases in ethanol consumption . More recently, a meta-analysis of data collected in rats revealed a number of experimental factors that appear to influence the effect of stress exposure on ethanol consumption (Noori et al. 2014) . Specifically, stress is more likely to increase home cage drinking than self-administration of the drug via operant conditioning procedures, with adult animals being more sensitive to stress than their adolescent counterparts and males more sensitive than females. This report also indicated that certain stressors such as forced swim and foot shock are more likely to result in elevated ethanol intake than other stress procedures (e.g., restraint) (Noori et al. 2014) .
Several recent studies have also highlighted the importance of individual differences in stress reactivity, level of ethanol selfadministration prior to stress, and the timing of stress exposure and termination in relation to ethanol access in contributing to stress-related changes in ethanol consumption. For example, exposure to predator odor was associated with higher operant selfadministration and compulsive-like responding for ethanol in rats that demonstrated greater avoidance of the odor-paired context (Edwards et al. 2013) . In another study, although three consecutive days of footshock stress did not alter acquisition of ethanol self-administration, rats that evidenced low baseline selfadministration prior to stress exposure showed an increase in "relapse"-like intake following an extinction period . Similarly, a history of repeated footshock stress was shown to increase later drinking in rats using a 24-h intermittent access paradigm, an effect that was only observed when stressor exposure occurred before drinking was established (Meyer et al. 2013) . Repeated exposure to social defeat stress was also shown to increase subsequent ethanol consumption, but only following a 10-day rest period following stress termination (Norman et al. 2015; Hwa et al. 2016 ). Finally, a number of studies have shown that stress exposure during early development can have long-lasting effects on ethanol consumption. For example, neonatal stress induced by periods of maternal separation and isolate housing during adolescence have been shown to elevate ethanol consumption in a variety of drinking paradigms in adulthood (Cruz et al. 2008; McCool and Chappell 2009; Butler et al. 2014; Lopez et al. 2011) . Thus, there are a number of studies that demonstrate stress-induced increases in ethanol consumption, but the majority of these models involve stress exposure occurring before ethanol availability, and often after a period following stress termination.
However, few studies have examined the effects of stress on ethanol drinking in the context of dependence. In one study, 24-h ethanol consumption was elevated during and after three consecutive days of forced swim stress only in rats with a history of chronic ethanol exposure (Sommer et al. 2008) . In a recent study from our laboratory, we also observed differential effects of stress on ethanol consumption in dependent compared to nondependent animals. More specifically, using our dependence and relapse drinking model involving chronic intermittent ethanol (CIE) exposure, daily forced swim stress exposure prior to drinking sessions further elevated home cage limited access ethanol consumption in dependent (CIE-exposed) mice but did not alter intake in nondependent mice (Lopez et al. 2016 ).
The present study was designed to replicate and more fully characterize the effects of repeated forced swim stress on ethanol consumption in the CIE drinking model, and to extend these findings to two other rodent models that engender high levels of consumption: drinking-in-the-dark and intermittent access procedures (Becker 2013) . The CIE drinking model is well established in the field and provides an ideal platform for evaluation of effects of stress on escalated versus stable levels of drinking displayed by dependent and nondependent mice, respectively. Drinking-in-the-dark (DID) is a relatively simple model that quickly promotes binge-like ethanol intake along with significantly elevated blood ethanol concentrations (Rhodes et al. 2005; Thiele and Navarro 2014) . The intermittent vs. continuous access drinking model has been previously established as a way to produce differential levels of ethanol consumption. Specifically, mice with intermittent access to ethanol (i.e., every other day) demonstrate elevated ethanol consumption relative to mice with continuous access to ethanol (i.e., every day) in the home cage (Hwa et al. 2011; Crabbe et al. 2012) . In the present study, ethanol consumption in all three drinking paradigms was compared in mice exposed to daily forced swim stress and their nonstressed counterparts. Although our own previous data indicated that forced swim exposure did not alter moderate levels of ethanol consumption in nondependent subjects, we hypothesized that this stressor would increase ethanol intake in the DID and intermittent access models due to the high levels of consumption that occur using these procedures.
Materials and methods

Subjects
A total of 140 male C57BL/6J mice ordered from Jackson Laboratories (Bar Harbor, ME) were individually housed in standard polycarbonate cages with corncob bedding (Harlan Teklad 7092) in a temperature-and humidity-controlled vivarium within an AAALAC-accredited facility. Mice were 10-11 weeks of age at the start of each experiment. Subjects were maintained on a 12-h modified reverse light/dark cycle with ad libitum access to food (Harlan Teklad Diet 2918) and water throughout experimentation. At all times, subjects were treated in accordance with the NIH Guide for the Care and Use of Laboratory Animals (8th edition, National Research Council 2011) under protocols approved by the Institutional Animal Care and Use Committee at the Medical University of South Carolina. A procedural overview for each drinking model is depicted in Fig. 1 .
Forced swim stress
In all experiments, stressed mice were subjected to a 10-min forced swim with an average delay of 4 h between stress exposure and ethanol access. For swim stress exposure, each mouse was placed in a glass cylinder (20 cm diameter × 40 cm high) half-filled with 23-25°C tap water. Upon removal from the cylinders, subjects were hand-dried and allowed to recover on a heating pad for 5-10 min. Water in each cylinder was replaced between each subject.
Experiment 1: ethanol dependence (CIE)-induced drinking model
Eighty mice were used in this experiment, with ethanol drinking occurring in the home cage under limited access conditions. Ethanol (15 %, v/v) was presented in a free-choice situation (with tap water as the alternative fluid) for 2 h starting 30 min before onset of the dark phase of the circadian cycle. After 6 weeks of baseline drinking, subjects were matched for average ethanol consumption during the final week of baseline and assigned to an ethanol exposure condition. Mice were subjected to repeated cycles of chronic intermittent ethanol (CIE) or air (CTL) exposure in inhalation chambers, with 5-day ethanol drinking test periods during intervening weeks. During test weeks, half of the CIE and CTL subjects were exposed to daily FSS treatment 4 h prior to each drinking test session while the remaining groups were left undisturbed in their home cage. Body weights were recorded weekly during drinking weeks and daily during cycles of CIE exposure.
CIE exposure Mice were exposed to ethanol vapor (CIE group) or air (CTL group) in Plexiglas inhalation chambers, as previously described (Griffin et al. 2009 ). Briefly, CIE (or air) exposure was delivered 16 h/day for four consecutive days followed by a 3-day abstinence period, and this pattern of inhalation exposure was repeated for 4 weekly cycles with 5-day test drinking periods during intervening weeks (see Fig. 1 ). Chamber ethanol concentrations were monitored daily using a breath alcohol tester (Lifeloc Technologies, Wheat Ridge, CO), with air flow adjusted as needed to maintain appropriate ethanol concentrations. Blood samples were collected once each week for analysis of blood ethanol concentration (BEC) as previously described (Griffin et al. 2009 ).
Average BEC values from each cycle of CIE exposure are shown in Table 1 .
Lickometer circuitry Each home cage was outfitted with a metal grid floor (resting over the bedding) that was connected to lickometer circuitry (Med Associates, St. Albans, VT). Water bottles were connected to the lickometer system at all times during drinking weeks. At the start of each 2-h drinking session, ethanol bottles were connected to the lickometer as they were placed on each cage top. To reduce false lick counts due to extraneous contact with the metal sipper tubes, heat shrink tubing was used to coat spouts, leaving only the tip exposed. Licking responses were recorded by a computer located outside of the testing room and were expressed in 10-min bins across each 2-h session and as total licks per session.
Experiment 2: DID model
Twenty mice were used in this experiment, with testing occurring 4 days a week (Monday-Thursday) for 3 weeks. Starting 3 h into the dark phase of the circadian cycle, water bottles were removed from the home cage and replaced with a single bottle containing 20 % ethanol (v/v). On the first 3 days of testing, ethanol was available for 2 h, with access extended to 4 h on the final test day each week. No manipulation occurred during the first week of drinking (baseline). Subjects were matched for average ethanol consumption during baseline and assigned to a stress condition. Mice in the stress group were subjected to FSS as described above during the second week of DID testing (stress challenge). To examine any potential lingering effects of FSS exposure, drinking was assessed in the DID model for another week in the absence of stress (washout) (see Fig. 1 ).
Experiment 3: intermittent vs. continuous ethanol access model
Forty mice were randomly assigned to receive either continuous access or intermittent access to ethanol in the home cage with tap water provided as an alternate solution at all times. Fig. 1 Procedure overview. Open triangles represent each 10-min exposure to forced swim stress (FSS) 4 h prior to ethanol access. In experiment 1, once baseline drinking was established, alternating weeks of chronic intermittent ethanol (CIE) or air exposure and 5-day drinking tests occurred for a total of four cycles. FSS occurred prior to each daily drinking test session. In experiment 2, the 4-day drinking-in-the-dark procedure was repeated for three cycles (baseline/stress/washout), with FSS prior to each drinking session during the second cycle only. In experiment 3, ethanol concentration was gradually increased during a week of fading, followed by 6 weeks of either intermittent (24 h on Monday/Wednesday/Friday) or continuous access (24 h/7 days/week). FSS occurred prior to each Monday/Wednesday/Friday drinking session Mice in the continuous access (CA) condition were given access to ethanol 20-24 h every day, with bottles replaced every day at 1500 h (3 h into the dark cycle). Mice in the intermittent access (IA) condition received access to ethanol for 20 h three times each week (Monday, Wednesday, Friday). The position of ethanol and water bottles was rotated every other day to prevent side preferences. During the first week of drinking, ethanol concentration was increased from 3 % (Monday-Tuesday) to 6 % (Wednesday-Thursday) to 10 % (Friday-Sunday). Thereafter, all mice were given 20 % ethanol (v/v). Stress (FSS) exposure was introduced prior to the first exposure to 20 % ethanol and occurred every Monday, Wednesday, and Friday as described above (see Fig. 1 ). On these days, ethanol bottles were removed from all CA mice prior to FSS exposure, with all subjects gaining access to ethanol at 1500 h. Thus, ethanol access always resumed 4 h after FSS.
Data analysis
In all experiments, volume of ethanol consumed (mls) was determined by reading graduated drinking tubes (accuracy = ±0.1 ml) and intake data were expressed as g/kg body weight (density adjusted depending on ethanol concentration for calculation). Data were analyzed by repeated measures ANOVAs, with group as a between-subjects factor and week and/or day as repeated measures. Alpha was set at 0.05, and all significant interactions were further explored using Newman-Keuls post hoc tests.
Results
Experiment 1: effect of forced swim stress in the ethanol dependence (CIE)-induced drinking model Average weekly ethanol consumption Average weekly ethanol consumption values from the final week of baseline drinking and the four test weeks were first analyzed using a 4 (group) × 5 (week) repeated measures ANOVA (see Fig. 2a ). This analysis revealed main effects of group [F(3,73) = 15.635, p < 0.001] and week [F(4,292) = 41.819, p < 0.001] in addition to a group × week interaction [F(12,292) = 3.865, p < 0.001]. Post hoc analyses were used to compare each condition to their own baseline levels of ethanol intake. Ethanol consumption in the CTL-NS group did not change across the course of the experiment. For the CTL-FSS group, ethanol consumption was elevated relative to baseline during test 4. CIE-NS mice consumed more ethanol during tests 3 and 4 relative to baseline, whereas CIE-FSS mice demonstrated this increase across all four drinking test weeks.
Separate follow-up analyses were conducted for each week of drinking to further explore group differences in ethanol consumption. As expected, no differences in ethanol intake were detected between groups during the baseline phase of the study. During test 1, a marginally significant effect of group [F(3,73) = 2.662, p = 0.05] was revealed, with post hoc analysis indicating that the CIE-FSS mice consumed more ethanol than the CTL-FSS mice (p < 0.05), and tended to drink more than the CTL-NS and CIE-NS groups as well (ps < 0.07). Analysis of test 2 data revealed a significant main effect of group [F(3,73) = 8.056, p < 0.001], with CIE-FSS mice consuming more ethanol than all other groups. During test 3, a main effect of group [F(3,73) = 10.407, p < 0.001] emerged, with post hoc tests indicating that the CIE-FSS group consumed more ethanol than the CTL-NS and CTL-FSS groups, and that CIE-NS mice consumed more ethanol than CTL-NS mice. Finally, during test 4, post hoc analysis of the main effect of group [F(3,73) = 9.7669, p < 0.001] revealed that the CIE-FSS mice consumed more ethanol than all other groups (ps < 0.05) and CIE-NS mice consumed more ethanol than CTL-NS mice (p = 0.05).
Average daily ethanol consumption To determine whether the group differences reported above varied across drinking day within each test week, daily ethanol consumption values were analyzed using a 4 (group) × 5 (week) × 5 (day) repeated measures ANOVA (see Fig. 2b ). This analysis revealed a significant group × week × day interaction [F(48,1168) = 1.423, p < 0.05], and follow-up two-way ANOVAs (group × day) were conducted during each week of testing. During baseline, a main effect of day emerged [F(4,292) = 4.224, p < 0.01], with post hoc tests indicating that consumption was lower on day 5 relative to days 1-2 and 4. Analysis of test 1 daily intake revealed a main effect of day [F(4,292) = 6.465, p < 0.001], with elevated drinking on day 2 relative to all other days of testing. During test 2, main effects of group [F(3,73) = 8.031, p < 0.01] and day [F(4,292) = 4.258, p < 0.01] were observed, with post hoc tests indicating that CIE-FSS mice consumed more ethanol than all other groups, and that overall drinking was higher on day 2 relative to days 1 and 4-5. During test 3, main effects of group [F(3,73) = 10.411, p < 0.001] and day [F(4,292) = 11.136, p < 0.001] emerged. Post hoc tests revealed that both CIE-NS and CIE-FSS groups consumed more ethanol than CTL-NS and CTL-FSS groups, with greater overall consumption observed on days 1-2 relative to all other days of the test week. Analysis of test 4 drinking data revealed only a main effect of group [F(3,73) = 9.7784, p < 0.001]. Post hoc analysis indicated that CIE-FSS mice consumed more ethanol than all other groups. Additionally, CIE-NS mice consumed more Ethanol lick responses Average total licks on the ethanol bottle during the 2-h drinking sessions within each test week were analyzed using a 4 (group) × 5 (week) repeated measures ANOVA (Fig. 3a) . (Fig. 3b) .
Experiment 2: effect of forced swim stress on binge-like drinking in the DID model Drinking data from the 2-h sessions each week (expressed in g/kg) were subjected to a 2 (group) × 3 (day) repeated measures ANOVA. Data from the 4-h tests were analyzed separately each week using a t test. ANOVAs did not reveal a significant effect of FSS exposure on ethanol intake at any time during the study (see Fig. 4 ).
Experiment 3: effect of forced swim stress on drinking in the intermittent vs. continuous ethanol access model
After the acclimation/fading period, daily average intake was greater in nonstressed mice with intermittent access to ethanol compared to nonstressed mice given continuous access to ethanol, and this effect persisted over the 5 weeks of the study (Fig. 5a ). Weekly average ethanol intake calculated from Monday-Wednesday-Friday drinking data was analyzed using a 4 (group) × 5 (week) repeated measures ANOVA. This analysis indicated significant main effects of group [F(3,35) = 40.451, p < 0.001] and week [F(4,140) = 6.504, p < 0.001]. Post hoc tests revealed that, regardless of stress condition, both intermittent access groups consumed more ethanol than both continuous access groups during all test weeks. Among mice with continuous access to ethanol, FSS exposure reduced consumption each week. In contrast, FSS did not significantly alter drinking in mice with intermittent ethanol access (Fig. 5b) . Overall, ethanol consumption was higher during weeks 3 and 4 than week 1.
Discussion
The present series of experiments applied repeated FSS exposure 4 h prior to drinking sessions in three different models that engender high levels of ethanol consumption in C57BL/6J mice. In the CIE drinking paradigm, daily FSS facilitated escalation of ethanol intake that is typically seen in dependent (CIE-exposed) mice without altering ethanol consumption in nondependent (air- Fig. 2 Results from experiment 1 are consistent with previous work our laboratory that demonstrated daily FSS selectively augmented ethanol consumption in CIE-exposed mice, but not control mice (Lopez et al. 2016 ). In the current study, FSS facilitated the emergence of escalated drinking in CIEexposed mice. That is, whereas nonstressed CIE-exposed mice evidenced greater ethanol consumption above baseline levels of intake during the third and fourth week of testing, FSS exposure resulted in higher ethanol consumption above baseline intake in CIE-exposed mice across all four test weeks of the study. Moreover, FSS further elevated drinking beyond intake levels of nonstressed CIE mice. As in our previous report, FSS did not significantly alter ethanol consumption in nondependent mice. Analysis of licking responses on the ethanol bottle indicated a similar profile of results, providing further support for the pattern of acceleration and augmentation of dependence-related drinking in this model. Although the daily drinking data appear to suggest more robust effects of FSS exposure on drinking in the CIE-exposed mice during test sessions early in the week, these interactions did not reach statistical significance. Overall, these results suggest that FSS both accelerated the transition to dependence-like drinking and augmented the escalation of ethanol consumption in CIE-exposed mice.
In contrast, FSS exposure did not alter drinking in the DID model. The DID paradigm provides a model of binge-like ethanol consumption, but not dependence-related drinking. Thus, these results are consistent with the lack of an effect of FSS exposure on drinking in the air-exposed CTL mice in experiment 1, despite the fact that intake was significantly higher in the DID model compared to intake of nondependent mice in the CIE model. Although repeated weekly cycles of DID have been shown to consistently produce high levels of ethanol consumption, this model does not produce other features of an ethanol dependence-like phenotype such as anxiety, motor impairment, or increased sensitivity to handlinginduced convulsions (Cox et al. 2013 ). The DID procedure in experiment 2 was repeated for a total of three cycles, a relatively brief exposure regimen, and the effect of FSS on drinking was only assessed during a single DID cycle. It is As shown by others using rats (e.g., Simms et al. 2008 ) and mice (Hwa et al. 2011) , ethanol consumption was significantly elevated when the drug was made available on an intermittent rather than continuous schedule. However, in the present study, FSS exposure did not significantly alter the elevated drinking induced by the intermittent scheduled access to ethanol. In contrast, FSS exposure reduced ethanol consumption when it was continuously available to an independent group of mice. At present, it is unclear why FSS exposure decreased ethanol consumption in mice with continuous, but not intermittent, access to ethanol. Recent studies have demonstrated that ten consecutive days of social stress induced by moderate/ severe (but not mild) social defeat increased ethanol consumption when intermittent 24-h access to ethanol was initiated 10 days following stress termination (Norman et al. 2015; Hwa et al. 2016) . Thus, while the intermittent access drinking paradigm has been shown to be sensitive to effects of stress, the nature and timing of the stress exposure appear to be critical factors that influence these effects. In the present study, forced swim stress exposure administered 4 h prior to the drinking sessions did not alter intake. However, whether FSS exposure prior to the induction of the intermittent access drinking paradigm might also result in further elevation of ethanol consumption remains to be determined.
While all three drinking models used in the present study produce high levels of ethanol consumption, forced swim stress exposure only increased intake in CIE-exposed mice. One distinguishing feature of the CIE drinking model compared to the DID and intermittent access models is that elevated drinking in the CIE model involves periods of high and sustained blood ethanol levels produced via inhalation exposure. Increased drinking was not observed when ethanol exposure produced high, but transient blood ethanol levels (Griffin et al. 2009 ). Thus, results from this study suggest that FSS increases ethanol intake in the CIE model due to a distinct interaction of the stress exposure and chronic ethanol exposure that renders subjects dependent. At present, the nature and underlying mechanism of this interaction is not fully understood.
It is possible that the addition of stress exposure to the CIE drinking paradigm may promote elevated drinking by increasing the reinforcing properties of ethanol, accentuating withdrawal effects (thereby enhancing the drive to consume ethanol to relieve these effects), or both. A previous study supporting the former possibility found that FSS, in addition to producing a transient increase in ethanol consumption, potentiated ethanol conditioned place preference when the stress exposure occurred shortly before each conditioning trial (Sperling et al. 2010) . The authors speculated that dysphoria elicited by repeated stress might have enhanced the relative rewarding value of ethanol. Enhanced ethanol-induced conditioned place preference has also been reported following psychosocial stress (Bahi 2013) . However, if FSS exposure enhances the reinforcing effects of ethanol, then this stressor would be expected to increase ethanol consumption not only in CIE-exposed mice but in nondependent mice, as well as drinking in the DID and intermittent access models. Given the apparent selective effects of FSS in facilitating and augmenting ethanol drinking in CIE-exposed mice, this effect is not likely due to a simple enhancement of ethanol reward.
Alternatively, it is possible that stress may enhance the negative reinforcing capacity of ethanol. That is, stress experience in the context of repeated cycles of chronic ethanol exposure and withdrawal may magnify withdrawal-related dysphoria, thereby promoting greater ethanol consumption. Supportive of this idea, studies have observed elevated anxiety during protracted ethanol withdrawal in stressed rats relative to their nonstressed counterparts (Breese et al. 2004; Knapp et al. 2007; Valdez et al. 2003; Gillett et al. 2013) . In the present study, FSS accelerated the emergence of escalated drinking in CIE-exposed mice and this may be due to stressinduced facilitation of the negative reinforcing effects of ethanol in the model. Future studies involving operant conditioning procedures will enable more detailed examination of the interaction of stress with the motivational effects of ethanol in the context of dependence.
From a mechanistic standpoint, the progression from regulated ethanol consumption to excessive and uncontrolled drinking associated with dependence is hypothesized to involve recruitment of brain stress systems (Becker 2012; Koob 2013) . For example, adaptations in CRF (Heilig and Koob, 2007; Zorilla et al., 2014) , dynorphin (Kissler et al. 2014; Walker et al. 2011) , and glucocorticoid (Vendruscolo et al. 2012 ) signaling have been linked to escalated drinking associated with dependence. Because stress exposure engages these same neural systems that have been implicated in the transition to ethanol dependence, such neuroadaptations resulting from CIE procedure may become exaggerated by stress exposure, ultimately leading to further escalation of ethanol consumption. Future studies will focus on elucidating the contribution of these and other adaptations that promote stress enhancement of drinking, especially in the context of dependence.
In summary, the current series of experiments examined the effects of repeated FSS exposure on ethanol consumption in three different rodent drinking paradigms. In the CIE drinking model, FSS exposure facilitated the emergence of and enhanced the magnitude of escalated ethanol intake in dependent, but not nondependent mice. In contrast, FSS exposure did not significantly alter ethanol consumption in two other drinking models (DID and intermittent access paradigms) that promote high levels of ethanol consumption. These data suggest that stress exposure (particularly forced swim stress) may interact in a unique manner with ethanol dependence to further promote excessive levels of drinking. Thus, the FSS-CIE model may serve as a useful preclinical model to (1) identify neural mechanisms underlying the ability of stress to facilitate transition to heavy drinking associated with dependence; and (2) evaluate the therapeutic potential of various pharmacological agents hypothesized to alleviate stress-induced drinking.
